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Pneumatic Air Dam System - **PADS' 



The Pneumatic Air Dam System, herein referred to as "PADS", is a device intended to reduce 
aerodynamic drag through altering the path of airflow under and/or immediately around a 
vehicle. The device may be designed into future production vehicles or added to an existing 
vehicle as a retrofit device. While targeted to the "over the road" Class 8 truck market, the device 
is equally applicable to virtually all modes of ground transportation. The principle effect of the 
device is to reduce drag and generate a corresponding increase in fiiel efficiency. 

The "PADS" consists of multiple individually inflated structures in various geometric forms 
having cross sectional shapes such as circles, ovals, rectangles, and trapezoids and a height of 
sufficient length. These structures are herein referred to as "Cells", and for example purposes, 
consider circular cross section Cells of approximate four inches disimeter by nine inches tall. 
When placing multiple Cells together with each Cell's long edge abutted to the next Cell's long 
edge, they form a continuous barrier. Figure 1 provides an overall view of the cells installed on a 
class 8 truck. Figures 2 and 3 display a side and bottom views with cells aligned in a typical 
orientation. Figures 4 and 5 show a single cell inflated and deflated and define the typical 
structure of the cell. 

Each Cell consists of a combination of materials such as an internal inflatable bladder (see 
figures 4 and 5, material marked A) inserted into a flexible impact resistant sheath (see figures 4 
and 5, material marked B). When the bladder is pressurized with high pressure air, the Cell 
becomes effectively rigid to the extent that the Cell will not deflect under the pressure of air 
moving at velocities typically encountered in a vehicle traveling on a paved surface, yet 
significant impact can cause the Cell to deflect, such as when the Cell makes contact with debris 
on the paved surface over which the vehicle is traveling. In such an impact situation, the Cell, 
upon removal of the deflecting force, returns to its pre-deflected state and position. When the 
"PADS" is not activated, the deflated cells are lifted up toward the undercarriage of the truck 
such that the deflated cell is removed firom general sight and impact. A spring steel wire is 
contained in the sleeve (see figures 4 and 5, material marked C) to provide a retracting force to 
lift the deflated cell when the *'PADS" is not activated. The spring steel lifting force is overcome 
when the system is active. 

In practice, the Cells are suspended fi-om the underside of a vehicle carriage such that, for 
example, the four inch diameter sections are attached to the undercarriage and the nine inch 
lengths extend down toward the ground. Figures 1, 2, and 3 display side and bottom views of a 
class 8 truck with cells aligned in a typical orientation. When aligned in this manner, the Cells 
form a barrier blocking the primary flow of air under and/or immediately aroxmd the vehicle. 
Figure 2 shows a side view of the cells installed on a vehicle with letter A indicating the cells 
positioned along the fi-ont of the vehicle, B indicating cells located under the carriage, and C 
indicating the air gap filled by the cells when inflated. Figure 3 shows the typical spatial 
placement left to right and the resultant air path blockage created by the inflation of the cells. 
Blocking the primary flow of air under the vehicle causes a reduction in the drag created by air 
turbulence under the carriage of the vehicle md has the resultant effect pf^ fuel 
efficiency. 



Specific unique attributes: The "PADS" structure is unique compared to other devices used to 
create a similar effect in the following ways: The method of pnexunatic actuation is unique. The 
method of providing impact resistance is imique. The location and shape of the installation on the 
vehicle, herein referred to as the "Air Bullet", between the front and rear axles as Shown in 
figures 2 and 3 and marked as B, as well as the combination of this dam and the dam located at 
the fix>nt of the vehicle, marked A in figures 2 and 3 is unique. Another unique aspect is that the 
"PADS" Cells may be placed around the perimeter of the entire vehicle and may also be 
incorporated on the trailer. 

While the concept of air dams is not new, this system is unique in the method of creating the air 
dam. Further, the system is actuated such that it is capable of being turned on and off and moved 
in and out of position while the vehicle is in motion, it is impact resistant such that impacts are 
absorbed and the Cells reset themselves to optimal position, and the system may be used around 
the entire periphery, in selected peripheral areas, and/or located on the undercarriage of the 
vehicle not only along the front of the vehicle where other fixed air dams have none of these 
advantages. When placed in the undercarriage "Air Bullet" position, typical view shown in 
Figure 1, the "PADS" has the additional benefit of being less visually intrusive to the design of 
the vehicle. 

Figure 3 shows the typical *TADS" locations. The "PADS" can be positioned at location. A, 
location B, locations A and B. and aroimd the entire periphery of the vehicle, and any 
combination or subsections of these locations with varying levels of air flow restriction. The 
"PADS" may also be located around the front of a trailer, around the entire trailer, and any 
combination or subsections of these locations, again, with varying levels of air flow restriction. 

Figure 4 shows an inflated cell and its basic components: the impact resistant sleeve; the 
inflatable bladder, which resides within, and is restrained by, the sleeve; and the spring steel 
wire. Figure 5 shows a deflated cell in its home, curled upward, position. The upward curl is 
caused by the spring steel wire, which in its natural state is bent into a "U" shape. Figure 4 and 5 
show side views of a cell. The sleeve (figures 4 and 5, material marked B) has additional lengths 
of material in the front and back of the cell. The extra sleeve material is permanently sandwiched 
between two malleable strips, typically formed of metal, in the front and back of the cell 
diameter, 180 degrees apart. The malleable strip has mounting tabs (see figures 4 and 5, material 
marked D) where the malleable strip is to be mounted to the carriage of the vehicle. Each 
malleable strip consists of multiple cells mounted side by side, the number of cells being 
determined by the spatial coverage required. 

The cells are made rigid pneumatically. Utilizing high pressure, low volume air, cells are 
interconnected by small diameter pneumatic tubing (see figures 4 and 5, material marked E). 
Typically, no more than four cells will be interconnected minimizing the potential for complete 
loss of air pressure should one cell malfunction. The Malleable strips are designed to be modular 
such that strips may be replaced as needed or placed individually for location optimization. 

Figures 6-9 Olustrate an alternative embodiment of th^ air dam system^ Each ceU^ 

made up of an impact resistant sleeve H that surroimds an inflatable bladder I. The spring steel 



wire C, or alternatively an expandable joint, which in its natural state has a "U" shape is inserted 
into the sleeve H. The spring C causes the cell to curl upward when the bladder is not inflated as 
shown in Figure 7. Each cell is pressed onto a nipple J that is part of a supporting rail P or rails 
(Figures 8-10) that is mounted to the underside of the truck in locations in which the air dam 
system is to be installed. Each rail holds multiple cells mounted side by side, the number of cells 
being determined by the spatial coverage required. The cells are pushed onto the nipple and 
locked into position by barbs or other firiction enhancing features on the nipple and may also be 
connected using one or more external clamps or ties (not shown). The cells are made rigid 
pneumatically. Cells are inflated by pumping air through passages K in the nipple. 

Referring now to Figure 9 a cross section of a portion of a rail is shown. A number of non- 
intersecting interior air passages such as those labeled R and Q are made in the rail. Each 
passage supplies air to a finite number of cells, such as ten cells. The passages are independent 
from each other to minimize the potential for complete loss of air pressure should one cell 
malfunction. The rails are designed to be modular such that they may be placed individually for 
location optimization. Each rail and its interior air passages are in commvmication with a 
pressurized air supply R. Figure 9 shows the passageways arranged vertically, in another 
embodiment shown in Figure 10, there are four interior passageways, W,X,Y,Z equidistantly 
aligned side to side of the rail P'. None of the passageways is located along the centerline of the 
rail, as this is where the nipples are mounted to the rail. Each of the four passageways begins 
where the rail is closest to the air supply such as at the front of the bullet shape as shown in 
Figure 9. The passageways W,X,Y,Z have varying lengths and have holes that serve as an air 
conduit to a nipple. The holes start at the termination end of each rail. Each passageway has 
conduits for supplying ten nipples as shown in Figure 10. 



Claims 
I ciaim: 

1 . For use with a land vehicle, an air dam comprising: 

a plurality of flexible cells disposed along a portion of an underside of the vehicle which 
can assume a stowed position and a deployed position; wherein when the cells are in the 
deployed position they project from the underside of the vehicle to form an air deflecting air 
dam; 

an actuator that selectively actuates the plurality of cells between the stowed position and 
deployed position. 

2. The air dam of claim 1 wherein each flexible cell includes a generally cylindrical 
inflatable bladder that assumes the deployed position when inflated and wherein the actuator is a 
pressurized air supply and one or more air passageways that route air to the inflatable bladder to 
inflate the bladder to the deployed position. 

3. The air dam of claim 1 wherein each flexible cell includes a steel wire spring that 
biases the cell to the stowed position in which the flexible cell curls up away from the surface on 
which the vehicle travels. 

4. The air dam of claim 1 wherein the actuator moves the cells to the deployed 
position based on vehicle speed. 

5. The air dam of claim 2 wherein the cell includes an outer impact resistant sleeve 
that surrounds the inflatable bladder. 
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